Pharmacology of 5HT(2C) receptor-mediated ERK1/2 phosphorylation: agonist-specific activation pathways and the impact of RNA editing.
We have previously characterized a mechanism of 5HT-stimulated extracellular signal-regulated kinases 1 and 2 (ERK1/2) activation via the non-RNA-edited isoform of the serotonin 5HT(2C) receptor (5HT(2C)R-INI) in a CHO cell line. We have now used CV1 cells, which endogenously express epidermal growth factor receptors (EGFRs), to investigate whether the mechanisms underlying ERK1/2 activation by the 5HT(2C)R change in a time-, agonist-, and cell background-dependent manner. Interrogation of the CV1 5HT(2C)R-INI ERK1/2 signaling pathway, using a variety of pathway-selective inhibitors, revealed a clear time-dependence in the involvement of specific pathway components such as phosphatidylinositol 3-kinase, EGFR, matrix metalloproteases and protein kinase C. The contribution of these components to the overall response also varied with the agonist used to stimulate the receptor, providing further evidence for the ability of 5HT(2C)R-INI to signal in an agonist-specific manner. We also investigated the impact of 5HT(2C)R RNA editing on this phenomenon. Although we found no alteration in antagonist pharmacology, the partially edited VSV and fully edited VGV isoforms of the 5HT(2C)R exhibited altered temporal and pharmacological characteristics, including the degree of dependence on specific effectors, in signaling to ERK1/2 in comparison to the 5HT(2C)R-INI. In conclusion, we provide evidence for remarkable flexibility in 5HT(2C)R-mediated ERK1/2 signaling that can be pharmacologically and mechanistically distinct depending on the agonist or edited isoform involved and on the duration of receptor activation.